IN mice passive immunity to leukaemic homografts has been obtained by transfer of sera containing iso-antibodies against both the H-2 antigens and the so-called X-type antigens, examples of which have been found in several leukoses (Amos and Day, 1957 ; Gorer and Amos, 1956 ; Gorer, personal communication). Histologically, leukaemic grafts can be seen to be destroyed by a massive exudation of fluid into the graft on the fourth and fifth day ; thereafter host cells appear which act only as scavengers (Gorer, 1958 
cytotoxic iso-antibody upon normal leucocytes and upon several leukoses and two sarcomata.
MATERIALS
Mice.-The mice used were from the inbred lines Strain A, BALB/c, C3H and C57BI, maintained in the laboratory of Dr. P. A. Gorer, and also the progeny of the backcross (A x C57BI) F, X C57BI.
Complement.-Guinea-pig complement was used, obtained by cardiac puncture and stored at -20' C. until needed.
Tumours.-Two ascites leukoses were used, EL4 (C57BI strain) and CL2 (BALB/c). EL4 has been maintained by transplantation for many years, and will not grow subcutaneously in foreign strains, but sometimes will do so intraperitoneally. CL2 is of recent origin and is strain specific. Two other leukoses CLI (BALB/c) and EL8 (C57BI) are of recent origin and are strain specific, but produce generalized leukoses with massive enlargement of the spleen. Three ascites sarcomata weie used, BP8 (C3H strain) and Sal and MTC IA (both A strain). All of these tumours sometimes grow progressively if inoculated intraperitoneally in large doses into foreign strains. In moderate dosage, subcutaneously, they are strain specific. Three other strain specific tumours were used-the mammary carcinomata EMT (C57BI), AMT (A strain) and CTI (BALB/c) and the leukosis EL5; all were maintained as solid subcutaneous growths.
-1,3o-anti8era.-Details of the hyper-immune iso-antisera used will be given at the appropriate places in the text.
Dye8. In vivo ab8orption Amos (1955) The results of one such experiment are expressed graphically in Fig. 1 . The animals were BALB /c, inoculated subcutaneously with EL4. The sera were tested for cytotoxicity on EL4, and for haemagglutinating activity on A and C57BI red cells. As can be seen from the graphs neither cytotoxin nor haemagglutinin was present on the eighth day after inoculation. Both appeared on the ninth day, and the titres rose together on the same day.
The Nature of the Antigenic System Absorption, in vivo, of anti-X In the initial stages of this investigation it was thought that the antigen involved was the so-called antigen X described by Gorer and Amos (1956) , to which reference has already been made. This hypothesis was tested by absorption experiments, using the method of in vivo absorption described by Amos (1955) experiment is illustrated in Table 1 . An injection of I -0 ml. of a sample of BA-LB/c anti-EL4 was given intra-peritoneally to each of three BALB/c mice and three (C57BI x A) F, mice. These animals were bled out 24 hours later and the sera from each group were pooled and tested on EL4, in parallel with normal mouse serum. BALB/c anti-EL4 serum contains the H-2 antibodies anti-E and anti-Db, and these should not be absorbed by passage in BA-LB/c. Table I is due to the different amounts of serum give (O -2 ml. and I -0 ml. respectively).
These results suggested that both cytotoxic and haemagglutinating antibody were determined by the same antigenic system, in other words the H-2 system, and a series of experiments was undertaken to prove this theory. Backcross experiments A cross was made between A x C57BI and the Fl was backcrossed to C57BI. In these crosses some of the H-2 genes are segregating, and 50 per cent of the progeny of the backcross will have the A strain genotype. The A strain has the H-2 constitution CDEFHKRWYZ whilst the C57BI can be written as DbEFKbRVZ (Gorer and Mikulska, 1959 The progeny of the B backcross were tested for the presence of these antigens by haemagglutination and divided into H-2 positive (i.e. carrying CDK) and H-2 negative (lacking CDK). Equal numbers of H-2 positive and negative animals were tested by the technique of in vivo absorption (Amos, 1955) . All were given an intra-peritoneal injection of 0-1 or 0-2 ml of C57BI anti-MTC serum; MTC was an A strain sarcoma and this serum contained anti-C, anti-D and anti-K. Anti-K b.-The antigenicity of the alleles of K was investigated using the crossover combinations described by Gorer (1956 anti-BP8. When tested with BALB/c anti-BP8 in parallel with EL4, BP8 showed less than 45 per cent stained cells, whereas the leukosis showed 95 per cent.
Sal.
-Sarcoma 1 appears to be completely insensitive to the in vitro cytotoxic activity of iso-antisera, and despite repeated testing, with different sera, no convincing evidence was obtained of any toxic effect. A strain leucocytes are as fully sensitive to antibody as are the leucocytes of any other strain. Antiserum was BALB/c anti-BP8.
evidence of the difference in susceptibility to antibody of the cells of the three tumours.
DISCUSSION
The function of circulating antibody in homograft rejection has been the subject of much discussion. By technical modifications of Gorer and Mikulska's (1954) method H-2 antibodies have now been detected in mice before the histological onset of the homograft reaction (Gorer, Mikulska and O'Gorman, 1959) and the demonstration in the present work that these antibodies have a cytotoxic effect on leukoses and sarcomata is evidence against a purely cellular mechanism. The cytotoxic technique is not as sensitive in antibody detection as is the human serum: dextran method, but has been the means of identifying two "new" b k H-2 antigens, K and D No evidence was found of any in vitro cytotoxic effect of the anti-X described by Gorer and Amos (1956) . This may be because anti-X is not toxic under these experimental conditions, or because anti-X is not a cytotoxic but a cytostatic antibody, holding the graft in check until the body's defences complete the rejection.
Circulating antibody plays a much more decisive role in the destruction of leukotic arafts than in any others, and for this reason (Gorer, 1956) (1956) failed to show a cytotoxic effect of iso-antibody in tissue culture.
Kaliss (1958) believes that immuiiological enhancement is due to a direct stimulant effect of antibody upon the tumour cells, so that the tumour is altered in some way and is thus better able to withstand and overcome the hosts' reaction.
The present author (O'Gorman and Mikulska, 1960) by absorption experiments has demonstrated marked deficiencies of the H-2 antigens E and K from the cells of Sal, a tumour which is very readily enhanced. Sal may be insensitive to cytotoxic antibody because of its antigenic deficiencies, but this need not preclude a stimulant effect of the antibody on the cell. Similar antigenic loss has not been studied with other tumours, but it is known to occur in the early transplant generations of transplantable tumours.
Gorer and his co-workers have shown that circulating antibody when passively transferred will protect the host against a graft of at least some tumours, and the neutralization technique has been widely used to demonstrate the toxic effect of antibody upon cells which were subsequently grafted. The work which has been reported above has demonstrated that these antibodies are toxic in vitro. In all cases the antigenic system involved has been the H-2 system, except for Gorer and Amos' antigen X. It would now seem to be beyond doubt that circulating antibody plays a very significant role in the rejection of at least certain classes of homograft, notably the leukoses and some sarcomata, and although its role in the rejection of grafts of some normal tissues, for example skin, is admittedly a minor one, it can no longer be held that the mechanism of homograft rejection is entirely cellular, or that this major antibody has no function. The cellular factors responsible for homograft rejection may in fact be cell-bound antibodies. SUMMARY A method has been described for demonstrating the cytotoxic action of murine iso-antisera in vitro. These cytotoxic antibodies are directed against the H-2 system of antigens and two previously unknown alleles Dk and Kb have been identified. The effect of iso-antibody on normal leucocytes and several tumours has been described, and the significance of these results and their bearing on the role of circulating antibody in the homograft reaction discussed.
